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SEMICONDUCTOR DEVICE, ITS MANUFACTURING METHOD AND 

ELECTRONIC DEVICE 

BACKGROUND OF THE INVENTION 

Field of the Invention 
[0001] 

The present invention relates to semiconductor devices, methods for 
manufacturing the same, and electronic devices. 

Description of Related Art 
[0002] 

In order to mount semiconductor elements with a high density, there 
has been proposed a technique to stack a plurality of semiconductor elements 
in layers in their thickness direction. More specifically, a plurality of circuit 
substrates having semiconductor elements mounted thereon are mutually 
connected, and a circuit substrate in the lowermost layer and a base substrate 
are electrically connected, such that they are mounted and stacked in layers. 
[0003] 

Solder balls, for example, may be used to mutually electrically connect 
the circuit substrates. Terminals of only the circuit substrate on the lowermost 
layer may be connected to the base substrate. 
[0004] 

However, in the conventional technology described above, when 
semiconductor elements of different types are to be used, each of the circuit 
substrates needs wirings that can be accommodated by each of the 
semiconductor elements located above the circuit substrate, which may cause 
each of the circuit substrates to have a large area, or may diminish the degree 
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of freedom in routing the wirings. In this manner, when the number of wirings 
increases, the area of the circuit substrate and the base substrate may become 
large, or the degree of freedom in designing wirings within the circuit substrate 
and the base substrate is lowered due to the area limitations of the circuit 
substrate and the base substrate. 
[0005] 

Also, even when semiconductor elements of the same type are used, 
when a plurality of semiconductor memory elements are to be stacked in layers, 
wirings for selecting the semiconductor memory elements, which are to be 
provided independent of the other wirings, are required, and therefore another 
circuit substrate for such wirings may be further required. 
[0006] 

Also, because the circuit substrates to be stacked in layers need to be 
mutually connected with solder balls or the like, forming a thinner body of 
stacked layers may be prevented. 
[0007] 

The present invention has been made in view of the circumstances 
described above, and its an aspect of the present invention to provide 
semiconductor devices, methods for manufacturing the same and electronic 
devices, which can improve the degree of freedom in wire designs within each 
circuit substrate and base substrate, reduce the number of components, and 
achieve a thinner body of stacked layers. 

SUMMARY OF THE INVENTION 
[0008] 

A semiconductor device in accordance with the present invention 
includes a base substrate including a base wiring pattern. A first circuit 
substrate is disposed over the base substrate and includes a first wiring 



2 



pattern. A first semiconductor element is mounted on the first circuit 
substrate and includes a first electrode that is electrically connected to the first 
wiring pattern. A second circuit substrate is disposed over the first circuit 
substrate and includes a second wiring pattern and a second semiconductor 
element is mounted on the second circuit substrate and includes a second 
electrode that is electrically connected to the second wiring pattern. A first 
protruded electrode is electrically connected to the first wiring pattern and 
provided protruding from the first circuit substrate and bonded to the base 
wiring pattern and a second protruded electrode is electrically connected to the 
second wiring pattern and provided protruding from the second circuit 
substrate and bonded to the base wiring pattern. 
[0009] 

Also, a method for manufacturing a semiconductor device in accordance 
with the present invention includes disposing a first circuit substrate, which is 
a circuit substrate having a first wiring pattern, having a first semiconductor 
element mounted thereon including a first electrode that is electrically 
connected to the first wiring pattern over a base wiring substrate including a 
base wiring pattern The method also includes bonding a first protruded 
electrode provided between the first circuit substrate and the base substrate to 
the base wiring pattern to electrically connect the first wiring pattern and the 
base wiring pattern. The method further includes disposing a second circuit 
substrate, which is a circuit substrate including a second wiring pattern, 
having a second semiconductor element mounted thereon including a second 
electrode that is electrically connected to the second wiring pattern over the 
first circuit substrate. The method also includes bonding a second protruded 
electrode provided between the second circuit substrate and the base substrate 
to the base wiring pattern to electrically connect the second wiring pattern and 
the base wiring pattern. 
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[0010] 

According to the semiconductor device and its manufacturing method in 
accordance with the present invention, the degree of freedom in designing 
wirings within each circuit substrate and base substrate can be improved, the 
number of components can be reduced, and a thinner body of stacked layers 
can be achieved. 
[0011] 

An electronic device in accordance with the present invention is 
characterized in comprising the semiconductor device described above. As a 
result, the electronic device can be made smaller in size and thinner. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] 

Fig. 1 shows a semiconductor device in accordance with an embodiment 
of the present invention. 
[0013] 

Fig. 2 shows a semiconductor device in accordance with an embodiment 
of the present invention. 
[0014] 

Fig. 3 shows a semiconductor device in accordance with an embodiment 
of the present invention. 
[0015] 

Fig. 4 shows a semiconductor device in accordance with an embodiment 
of the present invention. 
[0016] 

Fig. 5 shows a semiconductor device in accordance with an embodiment 
of the present invention. 
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[0017] 

Fig. 6 shows a semiconductor device in accordance with an embodiment 
of the present invention. 
[0018] 

Fig. 7 shows a semiconductor device in accordance with an embodiment 
of the present invention. 
[0019] 

Figs. 8 (a) - (c) show a method for manufacturing a semiconductor device 
in accordance with an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0020] 

Embodiments of the present invention are described below. 

[0021] 

Figs. 1 through 7 show semiconductor devices in accordance with 
embodiments of the present invention. Figs. 8 (a) - 8 (c) show a method for 
manufacturing the same. 
[0022] 

A semiconductor device in accordance with an embodiment of the 
present invention includes a base substrate 10 and a plurality of circuit 
substrates 20 and 30. As indicated in Fig. 1, the circuit substrate 30 is located 
above the circuit substrate 20. Furthermore, one or a plurality of other circuit 
substrates may be provided over the circuit substrate 30 or between the circuit 
substrate 20 and the circuit substrate 30. 
[0023] 

The base substrate 10 is equipped with a dielectric substrate material 
with a base wiring pattern 16 provided on a surface of the dielectric substrate 
material. The base wiring pattern may also be provided within the dielectric 



5 



substrate material to have a multiple-layered wiring structure. Alternatively, 
the base wiring pattern may be provided on one of the opposing two main 
surfaces of the dielectric substrate material to have a single -surface mounted 
wiring structure. Also, the base wiring pattern may be provided on both of the 
opposing main surfaces of the dielectric substrate material to have a two- 
surface mounted wiring structure. A semiconductor element 11 may be 
mounted on the base substrate 10. The semiconductor element 11 may include 
electrodes 17 indicated in Fig. 3 on its surface. The base substrate 10 is formed 
with external terminals 12 that are electrically connected to a base wiring 
pattern 16. The external terminals 12 may be formed from, for example, 
protruded electrodes that protrude from the surface of the base substrate, leads 
or conducting pins. The base wiring pattern may include lands that are bonded 
to protruded electrodes 22, lands that are bonded to protruded electrodes 32, 
and lands that are bonded to protruded electrodes 42. These lands may be 
electrically connected to the respective external terminals 12 by wirings. 
[0024] 

The circuit substrate 20 is positioned above the base substrate 10. The 
circuit substrate 20 includes a wiring pattern 26 that is provided in the 
dielectric substrate material and on a surface of the dielectric substrate 
material. The wiring pattern may also be provided within the dielectric 
substrate material to have a multiple-layered wiring structure. Alternatively, 
the wiring pattern may be provided on one of the opposing main surfaces of the 
dielectric substrate material to have a single -surface mounted wiring structure. 
Alternatively, it may be provided on both of the opposing main surfaces of the 
dielectric substrate material to have a two-surface mounted wiring structure. 
[0025] 

A semiconductor element 21 is mounted on the circuit substrate 20. The 
semiconductor element 21 may include electrodes 23 indicated in Fig. 3 on its 
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surface. The electrodes 23 of the semiconductor element 21 are electrically 
connected to the wiring pattern 26 of the circuit substrate 20. The electrodes 
23 are electrically connected to an integrated circuit provided within the 
semiconductor element 21, and is provided on a surface of the semiconductor 
element 21. The electrodes 23 may be formed only from electrode pads, or may 
include electrode pads and protruded electrodes that are provided on the 
electrode pads. Also, as indicated in Fig. 3, the semiconductor element 21 may 
be electrically connected to the wiring pattern 26 of the circuit substrate 20 by 
a face-down bonding method, or they may be electrically connected by a wire- 
bonding method. 
[0026] 

The base wiring pattern 16 of the base substrate 10 and the wiring 
pattern 26 of the circuit substrate 20 are electrically connected by using the 
protruded electrodes 22. The protruded electrodes 22 are electrically connected 
to the wiring patterns 26 and are provided in a manner protruding from the 
surface of the circuit substrate 20. The protruded electrodes 22 are provided 
between the circuit substrate 20 and the base substrate 10. The protruded 
electrodes 22 are bonded to the wiring pattern 16 of the base substrate 10. For 
bonding them, any known bonding technique can be used, such as bonding with 
an adhesive using only an anisotropic conductive adhesive or a dielectric 
adhesive, or alloy bonding, metal bonding by using inter-metal diffusion 
bonding or the like. 
[0027] 

The circuit substrate 30 is positioned above the circuit substrate 20. The 
circuit substrate 30 includes a wiring pattern 36. A semiconductor element 31 
is mounted on the circuit substrate 30. The semiconductor element 31 includes 
electrodes provided on its surface. The electrodes of the semiconductor element 
31 are electrically connected to the wiring pattern 36 of the circuit substrate 30. 
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The electrodes are electrically connected to an integrated circuit provided 
within the semiconductor element 31, and are provided on a surface of the 
semiconductor element 31. The electrodes may be formed from electrode pads, 
or may include electrode pads and protruded electrodes provided on the 
electrode pads. As shown in Fig. 3, the electrodes of the semiconductor element 
31 may be electrically connected to the wiring pattern 36 of the circuit 
substrate 30 by a face-down bonding method, or they may be electrically 
connected by a wire-bonding method using wires 33. The base wiring pattern 
16 of the base substrate 10 and the wiring pattern 36 of the circuit substrate 30 
are electrically connected by using the protruded electrodes 32. The protruded 
electrodes 32 are electrically connected to the wiring patterns 16 and 36 and 
are provided in a manner protruding from the surface of the circuit substrate 
30. The protruded electrodes 32 are provided between the circuit substrate 30 
and the base substrate 10. The protruded electrodes 32 are bonded to the 
wiring pattern 16 of the base substrate 10. For bonding them, any known 
bonding technique can be used, such as bonding with an adhesive using only an 
anisotropic conductive adhesive or a dielectric adhesive, or alloy bonding, metal 
bonding by using inter-metal diffusion bonding or the like. 
[0028] 

The thickness of the protruded electrodes 32 is greater than the 
thickness of the protruded electrodes 22. As a result, the circuit substrate 30 
can be positioned over the circuit substrate 20. The protruded electrodes 22 
and 32 are formed from a conductive member. The conductive member may 
include a structure in which a plurality of conductive films are stacked in 
layers. The conductive member may be formed from metal, metal compound, 
alloy, conductive paste, solder material such as solder, or a mixture of the 
above. The protruded electrodes 22 and 32 may be provided in the shape of 
balls, or may be formed with their side surfaces being flat. 



8 



[0029] 

One or a plurality of circuit substrates (for example, a circuit substrate 
40) may further be positioned over the circuit substrate 30. Also, as shown in 
Fig. 4 or Fig. 6, one or a plurality of circuit substrates (for example, a circuit 
substrate 40) may further be positioned between the circuit substrate 20 and 
the circuit substrate 30. If, for example, the circuit substrate 40 is provided, a 
semiconductor element 41 having electrodes is mounted on the circuit 
substrate 40 including a wiring pattern 46, and the electrodes of the 
semiconductor element 41 are electrically connected to the wiring pattern 46. 
[0030] 

The protruded electrodes 42 are electrically connected to the wiring 
pattern 46. The base wiring pattern 16 of the base substrate 10 and the wiring 
pattern 46 of the circuit substrate 40 are electrically connected, using 
protruded electrodes 42 that protrude from the surface of the circuit substrate 
40. The protruded electrodes 42, as indicated in Fig. 1 or Fig. 4, may be bonded 
to the wiring pattern 16 of the base substrate 10 such that they are electrically 
connected. For bonding them, any known bonding technique can be used, such 
as bonding with an adhesive using only an anisotropic conductive adhesive or a 
dielectric adhesive, or alloy bonding, metal bonding by using inter-metal 
diffusion bonding or the like. Alternatively, as indicated in Fig. 6 or Fig. 7, the 
protruded electrodes 42 may be bonded to the wiring pattern 26 or 36 of the 
circuit substrate 20 or 30, respectively, for example, and may be electrically 
connected to the wiring pattern 16 of the base substrate 10 through another 
wiring pattern. As indicated in Fig. 5, circuit substrates may be disposed on 
both sides of the base substrate 10. Referring to Fig. 5, circuit substrates 20 
and 30 are disposed over one of the surfaces of the base substrate 10, and 
circuit substrates 50 and 60 are disposed over the other surface of the base 
substrate 10. 



9 



[0031] 

Each of the base substrate 10 and the circuit substrates 20, 30 and 40 
may be formed from a rigid substrate or a flexible substrate. In the case of a 
rigid substrate, its dielectric substrate material may be composed of glass 
epoxy material. In the case of a flexible substrate, its dielectric substrate 
material may be composed of polyimide material or polyethylene-terephthalate 
material. Also, semiconductor elements in different types, or semiconductor 
elements of the same type, may be mounted on the base substrate 10 and the 
circuit substrates 20, 30 and 40. The semiconductor elements of different types 
may be semiconductor elements in which electrodes on the surfaces of the 
semiconductor elements are disposed differently one from the other. The 
semiconductor elements of the same type may be semiconductor elements in 
which electrodes on the surfaces of the semiconductor elements are disposed in 
the same manner. 
[0032] 

The semiconductor elements 11, 21, 31 and 41 may be mounted on lower 
surfaces or upper surfaces of the base substrate 10, and the circuit substrates 
20, 30 and 40, respectively. When a plurality of semiconductor elements are 
mounted on at least one of the base substrate 10, and the circuit substrates 20, 
30 and 40, the semiconductor elements may be mounted on both surfaces 
thereof. In accordance with the present embodiment, the description is made 
as to the case where one semiconductor element is mounted on each of the base 
substrate 10, and the circuit substrates 20, 30 and 40. However, without being 
limited to this example, a plurality of semiconductor elements stacked in layers 
may be mounted on at least one of the base substrate 10, and the circuit 
substrates 20, 30 and 40, like semiconductor elements 11a and lib shown in 
Fig. 2. In this case, the reparability is improved when defects are found by 
testing, and the manufacturing cost can be reduced. Like the semiconductor 
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element 11a indicated in Fig. 2, a semiconductor element on the lower layer 
may be connected to at least one of the base substrate 10 and the circuit 
substrates 20, 30 and 40 by a facedown bonding method. In this case, like the 
semiconductor element lib, a semiconductor element on the upper layer is 
affixed to a rear surface opposite to the surface where electrodes of the 
semiconductor element on the lower layer are located, and may be connected to 
at least one of the wiring patterns 16 by wires 15 by a wire bonding method. 
Also, like semiconductor elements 31a and 31b shown in Fig. 4, a plurality of 
semiconductor elements may be mounted on at least one of the base substrate 
10 and the circuit substrates 20, 30 and 40. In this case, high density 
mounting of semiconductor elements can be realized, and the thickness of the 
semiconductor device can be reduced. The semiconductor elements 11, 21, 31 
and 41 can be sealed with resin 18, 24 as indicated in Fig. 3. 
[0033] 

Next, a method for manufacturing a semiconductor device having the 
structure described above is described. 
[0034] 

First, a circuit substrate 20 having a semiconductor element 21 mounted 
thereon and a circuit substrate 30 having a semiconductor element 31 mounted 
thereon are prepared. The semiconductor element 21 includes electrodes to be 
electrically connected to a wiring pattern 26 of the circuit substrate 20. The 
semiconductor element 31 includes electrodes to be electrically connected to a 
wiring pattern 36 of the circuit substrate 30. Further, if another circuit 
substrate, for example, a circuit substrate 40, is mounted over a base substrate 
10, there is provided the circuit substrate 40 having a semiconductor element 
41 mounted thereon that includes electrodes to be electrically connected to a 
wiring pattern 46 of the circuit substrate 40. 
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[0035] 

The circuit substrate 20 having the semiconductor element 21 mounted 
thereon is prepared by electrically connecting electrodes provided on the 
surface of the semiconductor element 21 to the wiring pattern 26 of the circuit 
substrate 20. In this instance, the semiconductor element 21 and the circuit 
substrate 20 may be placed with a surface of the semiconductor element 21 
having electrodes provided thereon being opposed to a surface of the circuit 
substrate 20, and the electrodes and the wiring pattern 26 are electrically 
connected by a facedown bonding method or with a rear surface of the 
semiconductor element 21 opposite its surface where the electrodes are 
provided being opposed to a surface of the circuit substrate 20, and the 
electrodes and the wiring pattern 26 are electrically connected by a wire 
bonding method. The electrodes and the wiring pattern 26 may be bonded with 
an adhesive using an anisotropic conductive adhesive, a conductive adhesive, a 
dielectric adhesive or the like, or bonded with metal bonding through forming 
eutectic alloy or using inter-metal diffusion or the like, or bonded by wire 
bonding. The semiconductor element 21 electrically connected to the wiring 
pattern 26 may be sealed with resin 18, 24. 
[0036] 

Like the circuit substrate 20 having the semiconductor element 21 
mounted thereon, the circuit substrate 30 including the semiconductor element 
31 mounted thereon that have electrodes electrically connected to the wiring 
pattern 36 of the circuit substrate 30 is prepared by electrically connecting the 
electrodes of the semiconductor element 31 and the wiring pattern 36 of the 
circuit substrate 30. The semiconductor element 31 and the circuit substrate 
30 may be placed with a surface of the semiconductor element 31 having 
electrodes provided thereon being opposed to a surface of the circuit substrate 
30, and the electrodes and the wiring pattern 36 are electrically connected by a 
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facedown bonding method or with a rear surface of the semiconductor element 

31 opposite its surface where the electrodes are provided being opposed to a 
surface of the circuit substrate 30, and the electrodes and the wiring pattern 36 
may be electrically connected with wires 33 by a wire bonding method. The 
electrodes and the wiring pattern 36 may be bonded with an adhesive using an 
anisotropic conductive adhesive, a conductive adhesive, a dielectric adhesive or 
the like, or bonded with metal bonding through forming eutectic alloy or using 
inter-metal diffusion or the like, or bonded by wire bonding. The semiconductor 
element 31 electrically connected to the wiring pattern 36 may be sealed with 
resin. 

[0037] 

The protruded electrodes 22, which protrude from the surface of the 
circuit substrate 20, are provided on a surface of the circuit substrate 20 where 
the semiconductor element 21 is mounted or on its rear surface. The protruded 
electrodes 22 may be provided before the semiconductor element 21 is mounted 
on the circuit substrate 20, or after the semiconductor element 21 is mounted 
on the circuit substrate 20. Also, the protruded electrodes 32, which protrude 
from the surface of the circuit substrate 30, are provided on a surface of the 
circuit substrate 30 where the semiconductor element 31 is mounted or on its 
rear surface. The protruded electrodes 32 may be provided before the 
semiconductor element 31 is mounted on the circuit substrate 30, or after the 
semiconductor element 31 is mounted on the circuit substrate 30. 
[0038] 

Protruded electrodes 22 are provided at and electrically connected to a 
wiring pattern 26 of the circuit substrate 20. The protruded electrodes 32 are 
provided at and electrically connected to a wiring pattern 36 of the circuit 
substrate 30. At least the protruded electrodes 22 or the protruded electrodes 

32 are formed for example, by solder balls being placed on and electrically 
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connected to the wiring patterns 26 and 36, respectively, and heated to form 
the protruded electrodes. Also, without being limited to the method that uses 
solder balls, a plating method may be used to deposit a plating metal to form at 
least the protruded electrodes 22 or 32. 
[0039] 

Further, if another circuit substrate, for example, a circuit substrate 40, 
is provided, electrodes of a semiconductor element 41 are electrically connected 
to a wiring pattern 46 of the circuit substrate 40, and protruded electrodes 42 
are provided on the circuit substrate 40, in a similar manner as the 
semiconductor element 21 and the circuit substrate 20 are electrically 
connected. 
[0040] 

Next, as shown in Fig. 8 (a), the circuit substrate 20 having the 
semiconductor element 21 mounted thereon is disposed over the base substrate 
10. The wiring pattern 16 of the base substrate 10 and the protruded 
electrodes 22 are bonded together to electrically connect the wiring pattern 16 
and the protruded electrodes 22. The wiring pattern 16 and the protruded 
electrodes 22 may be bonded together by metal bonding, such as, solder 
bonding, eutectic bonding, bonding using inter-metal diffusion or the like, or 
bonded together by adhesive bonding using an anisotropic conductive adhesive, 
a dielectric adhesive, a conductive adhesive, or the like. 
[0041] 

Next, as indicated in Fig. 8 (b), the circuit substrate 30 is positioned with 
respect to the base substrate 10 in a manner that at least the circuit substrate 
20 is placed in a position that avoids the region where the protruded electrodes 
32 of the circuit substrate 30 are formed. In this instance, the circuit substrate 
30 may be moved in directions indicated by the arrows, or the base substrate 
10 may be moved in directions indicated by the arrows for position alignment. 
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For example, if the protruded electrodes 32 are formed along the outer 
circumference of the circuit substrate 30, the position alignment is conducted 
such that the circuit substrate 20 is positioned below a region that is 
surrounded by the region where the protruded electrodes 32 are formed. 
[0042] 

As indicated in Fig. 8 (c), the circuit substrate 30 having the 
semiconductor element 31 mounted thereon is disposed over the circuit 
substrate 20. The wiring pattern 16 of the base substrate 10 is bonded with 
the protruded electrodes 32 to electrically connect the wiring pattern 16 to the 
protruded electrodes 32. The wiring pattern 16 and the protruded electrodes 
32 may be bonded together by metal bonding, such as, solder bonding, eutectic 
bonding, bonding using inter-metal diffusion or the like, or bonded together by 
adhesive bonding using an anisotropic conductive adhesive, a dielectric 
adhesive, a conductive adhesive, or the like. 
[0043] 

Further, if another circuit substrate, for example, a circuit substrate 40, 
is provided over the circuit substrate 30, the circuit substrate 40 having the 
semiconductor element 41 mounted thereon is mounted over the circuit 
substrate 30, and the wiring pattern 16 of the base substrate 10 is electrically 
connected to the protruded electrodes 42. In this instance, as indicated in Fig. 
1, the wiring pattern 16 of the base substrate 10 and the protruded electrodes 
42 are bonded together to electrically connect the wiring pattern 16 of the base 
substrate 10 and the protruded electrodes 42. Also, as indicated in Fig. 7, a 
wiring pattern of a circuit substrate that is located below the circuit substrate 
40 may be bonded to the protruded electrodes 42 to electrically connect the 
wiring pattern 16 of the base substrate 10 and the protruded electrodes 42. For 
example, the wiring pattern 36 of the circuit substrate 30 may be bonded to the 
protruded electrodes 42. 
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[0044] 

Also, if there is another circuit substrate, such as a circuit substrate 40, 
between the circuit substrate 20 and the circuit substrate 30, the circuit 
substrate 40 having the semiconductor element 41 mounted thereon is 
mounted over the circuit substrate 20 to electrically connect the wiring pattern 
16 of the base substrate 10 and the protruded electrodes 42, after the step of 
bonding the protruded electrodes 22 of the circuit substrate 20 and the wiring 
pattern 16, and before the step of bonding the protruded electrodes 32 of the 
circuit substrate 30 and the wiring pattern 16. In this instance, for example, as 
indicated in Fig. 4, the wiring pattern 16 of the base substrate 10 and the 
protruded electrodes 42 may be bonded, to electrically connect the wiring 
pattern 16 of the base substrate 10 and the protruded electrodes 42. Also, a 
wiring pattern of a circuit substrate located below the circuit substrate 40 may 
be bonded to the protruded electrodes 42, to electrically connect the wiring 
pattern 16 of the base substrate 10 and the protruded electrodes 42. For 
example, as indicated in Fig. 6, the wiring pattern 26 of the circuit substrate 20 
may be bonded to the protruded electrodes 42. 
[0045] 

The protruded electrodes 42 and any of the wiring patterns may be 
bonded together by metal bonding, such as, solder bonding, eutectic bonding, 
bonding using inter-metal diffusion or the like, or bonded together by adhesive 
bonding using an anisotropic conductive adhesive, a dielectric adhesive, a 
conductive adhesive, or the like. 
[0046] 

When bonding the protruded electrodes 22, 32 or 42 with any of the 
wiring patterns of the base substrate or the circuit substrates, if a step of 
applying energy, such as, heating or irradiating light, to the bonding section is 
required, such a step of applying energy to each bonding section may be 
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conducted after each step of mounting each of the circuit substrates over the 
base substrate 10, or energy may be applied to bonding sections all together 
after a plurality of circuit substrates are mounted over the base substrate 10. 
[0047] 

In the description of the embodiments of the present invention above, 
the protruded electrodes 22, 32 and 42 are provided on the circuit substrates 20, 
30 and 40, respectively, which are disposed over the base substrate 10, and 
they are mounted on the base substrate 10. However, without being limited to 
this embodiment, protruded electrodes 22, 32 and 42 may be bonded to a base 
wiring 16 of the base substrate 10 in advance. Circuit substrates 20, 30 and 40 
may be positioned with respect to the protruded electrodes 22, 32 and 42, 
respectively. Circuit substrates 20, 30 and 40 may be mounted on the 
protruded electrodes 22, 32 and 42, respectively, and the protruded electrodes 
22, 32 and 42 may be electrically connected to wiring patterns, respectively. 
[0048] 

Also, by mounting a semiconductor device in accordance with the 
embodiment of the present invention on an electronic device such as a portable 
telephone, a digital camera or the like, the electronic device can be made 
smaller in size and thinner. 
[0049] 

As described above, in accordance with the present invention, a 
semiconductor device, a method for manufacturing the same or an electronic 
deviceincludes a base substrate including a base wiring pattern. A first circuit 
substrate is disposed over the base substrate and includes a first wiring 
pattern A first semiconductor element is mounted on the first circuit substrate 
and includes a first electrode that is electrically connected to the first wiring 
pattern A second circuit substrate is disposed over the first circuit substrate 
and includes a second wiring pattern and a second semiconductor element is 
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mounted on the second circuit substrate and includes a second electrode that is 
electrically connected to the second wiring pattern. A first protruded electrode 
is electrically connected to the first wiring pattern and provided protruding 
from the first circuit substrate and bonded to the base wiring pattern and a 
second protruded electrode is electrically connected to the second wiring 
pattern and provided protruding from the second circuit substrate and bonded 
to the base wiring pattern. As a result, routing of wirings within each circuit 
wiring substrate can be made easier, the number of components such as circuit 
substrates can be reduced, and a thinner body of stacked layers can be attained. 
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